L-2-chloropropionic acid-induced neurotoxicity in the rat: a valuable model for studying selective neuronal cell death in vivo.
1. L-2-Chloropropionic acid (L-CPA) is neurotoxic when administered orally as a neutral sodium salt in high doses to rats, resulting in a selective destruction of cerebellar granule cells with the result that animals develop marked difficulties in maintaining normal locomotion. 2. Cerebellar granule cell destruction is accompanied by a reduction in cerebellar glutamate and aspartate concentrations, reductions in the density of glutamate receptors located in the cerebellar granule cell layer and development of cerebellar oedema. No other cell type in the brain, nor other organ, is affected by L-CPA. 3. The neuronal cell death is necrotic in type, involving the activation of N-methyl-D-aspartate (NMDA) type glutamate receptors and there is some evidence for a partial role of nitric oxide in the development of the neurotoxicity. 4. Contrary to work performed on NMDA mediated cell death using neuronal cell culture approaches, L-CPA-induced granule cell death does not appear to arise from the production of excess quantities of cytotoxic free radicals, but may involve selective calcium-activated proteases, such as the calpains. 5. Tentative evidence suggests that L-CPA may interfere with voltage-dependent calcium channels in the cerebellum leading to activation of the cell death and resulting in the destruction of the granule cells. 6. In conclusion, L-CPA-induced neurotoxicity may provide valuable information on the neurochemical pathways involved in neuronal cell death that is associated with many neurological diseases.